AMENDMENTS TO THE CLAIMS 



1 , (Currently Amended) A regional tunnel management method in a mobile 
communication system using Mobile IP, the mobile communication system including a 
mobile node, a first GGSN (Gateway GPRS (General Packet Radio Service) Support 
Node) serving as a foreign agent for storing location information of the mobile node, a 
second GGSN for storing location information of the first GGSN, and a home agent 
connected to the second GGSN, for performing data communication with a correspondent 
node, the method comprising the steps of: 

transmitting a location r e gistration r e qu e st - from th e mobil e nod e to th e first 
GGSN, upon r e c e iving an Ag e nt Adv e rtis e m e nt m e ssag e with an addr e ss of th e s e cond 
GGSN and information indicating that th e first GGSN supports a for e ign ag e nt function - 
said Agent Adv e rtis e m e nt m e ssag e b e ing transmitt e d by th e first GGS N transmitting by 
the first GGSN an Agent Advertisement message with an address of the second GGSN 
and information indicating that the second GGSN supports a foreign agent function: 

receiving said Agent Advertisement message by the mobile node and transmitting 
a location registration request from the mobile node to the first GGSN ; 

transmitting the location registration request from the first GGSN to the second 
GGS N, the location registration request including the address of the first GGSN to which 
the mobile node belongs : and 

registering by the second GGSN an address of the first GGSN to which the mobile 
node belongs, and transmitting by the second GGSN th e n transmitting to the home agent, 
during a re-registration, a Location Information message indicating the address of the first 
GGSN to which the mobile node belongs. 

2. (Original) The method as claimed in claim 1, wherein the location registration 
request transmitted by the mobile node includes the address of the first GGSN to which 
the mobile node belongs. 
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3. (Original) The method as claimed in claim 1, wherein the Agent Advertisement 
message is transmitted through a tunnel between the mobile node and the first GGSN. 

4. (Previously Presented) The method as claimed in claim 1, further comprising 
the steps of: 

determining by the home agent whether a destination address of data received 
from the correspondent node is identical to the address of the second GGSN, upon 
receiving data destined for the mobile node from the correspondent node; and 

transmitting the data to the second GGSN, if the destination address of the data is 
identical to the address of the second GGSN* 

5. (Original) The method as claimed in claim 4, further comprising the step of 
transmitting the data to the first GGSN from the home agent, if the destination address of 
the data is not identical to the address of the second GGSN. 

6. (Original) The method as claimed in claim 1 , wherein the Location Information 
message includes the address of the first GGSN and the address of the second GGSN. 

7. (Currently Amended) A regional tunnel management method in a mobile 
communication system using Mobile IP, th e mobil e communication syst e m inoluding a 
mobil e nod e , a first GGSN (Gat e way GPRS (G e neral Pack e t Radio S e rvio e ) Support 
Nod e ) s e rving as a for e ign ag e nt for storing ourr e nt location information of th e mobil e 
nod e or s e rving - as a gat e way for e ign ag e nt for for e ign ag e nts e xisting in a sp e cific r e gion, 
and a hom e ag e nt conn e ct e d to th e first GGSN, for p e rforming data communication with 
a corr e spond e nt nod e , the method comprising the steps of: 

cr e ating by th e mobil e nod e a GTP (GPRS Tunn e ling Protocol) tunn e l and 
r e c e iving through th e cr e at e d GTP tunn e l an Ag e nt Adv e rtis e m e nt m e ssag e indicating 
wh e th e r a s e cond GGSN s e rv e s as th e for e ign ag e nt or th e gat e way for e ign ag e nt, if th e 
mobil e nod e e nt e rs a r e gion of th e s e cond GGS N creating bv a mobile node a GTP (GPRS 
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Tunneling Protocol) tunnel and receiving through the created GTP tunnel an Agent 
Advertisement message from a second GGSN (Gateway GPRS (General Packet Radio 
Service) Support node), when the mobile node moves from a current region of a first 
GGSN to a new region of the second GGSN : 

said Agent Advertisement message indicating whether the second GGSN serves 
as a foreign agent or a gateway foreign agent. 

wherein the first GGSN of the first region serves as the foreign agent for storing 
location information of the mobile node when the mobile node is in the first region, and 
serves as the gateway foreign agent for the foreign agent when the mobile node is in the 
second region: 

transmitting a first registration request message for requesting location registration 
from the mobile node to the second GGSN, if the second GGSN serves as the foreign 
agent; 

transmitting a second registration request message for requesting the location 
registration for the mobile node from the second GGSN to the first GGSN, if the first 
GGSN serves as the gateway foreign agent; and 

transmitting a Location Information message indicating location information of 
the mobile node from the first GGSN to the home agent, upon receiving the second 
registration request message, the home agent further performing data communication with 
a correspondent node. 

transmitting, during a r e r e gistration, a Location Information m e ssag e indicating 
location information of th e mobil e nod e from th e first GGSN to th e home ag e nt, upon 
r e c e iving th e se cond r e gistration r e qu es t m e ssag e . 

8, (Original) The method as claimed in claim 7, wherein the Location Information 
message includes an IP address of the first GGSN and an IP address of the second GGSN. 

9. (Previously Presented) The method as claimed in claim 7, further comprising 
the steps of: 
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transmitting the Location Information message indicating the location information 
of the mobile node from the second GGSN to the home agent, upon receiving the first 
registration request message, if the second GGSN serves as the gateway foreign agent* 

10. (Original) The method as claimed in claim 7, further comprising the step of, 
upon receiving data destined for the mobile node from the correspondent node after 
receiving the Location Information message, transmitting the received data from the 
home agent to the second GGSN to which the mobile node is currently connected. 

1 1 . (Previously Presented) A regional tunnel management method in a mobile 
communication system using Mobile IP, the method comprising the steps of: 

moving by a mobile node from a current region of a second GGSN (Gateway GPRS 
(General Packet Radio Service) Support node) to a new region of a first GGSN, 

wherein the first GGSN serves as a foreign agent for storing location information of 
the mobile node, the second GGSN stores location information of the first GGSN, and a 
home agent is connected to the second GGSN for performing data communication with a 
correspondent node; 

transmitting by the first GGSN an Agent Advertisement message with an address of 
the second GGSN and information indicating that the first GGSN supports a foreign agent 
function; 

receiving said Agent Advertisement message by the mobile node and transmitting 
a location registration request from the mobile node to the first GGSN, 

transmitting the location registration request from the first GGSN to the second 
GGSN, the location registration request including the address of the first GGSN to which 
the mobile node belongs; and 

registering by the second GGSN an address of the first GGSN to which the mobile 
node belongs, and transmitting by the second GGSN to the home agent, a location 
information message indicating the address of the first GGSN to which the mobile node 
belongs. 



12. (Previously Presented) A regional tunnel management method in a mobile 
communication Mobile IP, the method comprising the steps of: 

creating by a mobile node a GTP (GPRS Tunneling Protocol) tunnel and receiving 
through the created GTP tunnel an Agent Advertisement message from a second GGSN 
(Gateway GPRS (General Packet Radio Service) Support node), when the mobile node 
moves from a current region of a first GGSN to a new region of the second 

GGSN; 

said Agent Advertisement message indicating whether the second GGSN serves 
as a foreign agent or a gateway foreign agent; 

wherein the first GGSN of the first region serves as the foreign agent for storing 
location information of the mobile node when the mobile node is in the first region, and 
serves as the gateway foreign agent for the foreign agent when the mobile node is in the 
second region; 

transmitting a first registration request message for requesting location registration 
from the mobile node to the second GGSN, if the second GGSN serves as the foreign 
agent; 

transmitting a second registration request message for requesting the location 
registration for the mobile node from the second GGSN to the first GGSN, if the first GGSN 
serves as the gateway foreign agent; and 

transmitting a Location Information message indicating location information of 
the mobile node from the first GGSN to a home agent, upon receiving the second 
registration request message, the home agent further performing data communication with 
a correspondent node. 
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